Chronic antioxidant supplementation attenuates nuclear factor-kappa B activation and preserves endothelial function in hypercholesterolemic pigs.
Hypercholesterolemia (HC), a pro-oxidant condition, activates nuclear factor-kappa beta (NF-kappa B) and is associated with coronary endothelial dysfunction. The physiological significance of in vivo chronic antioxidant intervention on HC-induced NF-kappa B activation and coronary endothelial function remains unclear. Four groups of pigs were studied after 12 weeks of normal diet, normal diet with concomitant antioxidant intervention (100 IU/kg of vitamin E and 1 g of vitamin C daily), 2% HC diet, or HC diet+antioxidant supplementation. NF-kappa B activation and the nitric oxide (NO) pathway were investigated by Western blotting and immunohistochemistry, while oxidative stress was evaluated by coronary artery tissue radical scavenger activity and levels of vitamin E and C. Endothelial function was studied in vitro by coronary vasoreactivity to bradykinin and substance P. HC animals had increased activation of NF-kappa B, decreased endothelial NO synthase expression, and decreased radical scavenger system activity, associated with impaired coronary endothelial function. Antioxidant supplementation in HC normalized NF-kappa B activation and NO bioactivity, and preserves coronary endothelial function. This study demonstrates for the first time that in vivo chronic interruption of the endogenous oxidative stress cascade reduces HC-induced NF-kappa B activation and normalizes NO bioactivity in association with preservation of coronary endothelial function. This study suggests a role for increased oxidative stress and NF-kappa B activation in early atherosclerosis.